Cyclic voltammetry analysis
The characterization by cyclic voltammetry was carried out in an H-type electrochemical cell (Fig.  S5) . The anodic and cathodic chambers were separated by a proton exchange membrane (Nafion). Single granules of the three different conductive materials (G, C and BQ) were used as working electrodes, all in the same anodic chamber (under similar environment). The granules of each material (of ca. 1 cm 2 ) were attached to a wire for external connection. An Ag/AgCl/Cl-(sat.) reference electrode was also placed in this chamber. A graphite plate (3.0 x 1.5 cm) was used as a counter electrode.
The anodic chamber had a volume of 200 mL of Fresh Water Medium (FWM) with 20 mM acetate as electron donor. This medium was inoculated with 20 mL of Geobacter sulfurreducens pure culture with an OD=0.6. Immediately after inoculation, a cyclic voltammetry of each of the granules was made (experiment referred to as t=0). Next, the granules were simultaneously polarized at 0.2 V (vs. Ag/AgCl/Cl-) for 7 days to promote biofilm growth. After this time, a cyclic voltammetry of each of the granules was made again (experiment referred to as t=7).
The voltammetric analysis of the granules was performed sequentially, one by one, using a potentiostat (Nanoelectra NEV-4). The scan rate was 10 mV/s and the potential range -0.6V -+0.6V (vs Ag/AgCl/Cl-). For the potentiostatic polarization, the three conductive granules were simultaneously connected to the same potentiostat. Despite the different electrical resistances of the different materials, the successful polarization (at the same potential) of each granule was confirmed by using a multichannel multimeter (Keithley 2700) connected in series between each granule and the reference electrode. 
